Introduction
The aim of this study is to detennine whether evidence of persistence in perfonnance exists amongst South African unit trusts. From the literature review in the second section it is clear that the periods of analyses and the yardstick used to detennine perfonnance, have an influence on all conclusions. Four data sets are discussed in the third section which allow analyses over a five-year and a ten-year period as well as for both General Equity Unit Trusts and All Unit Trusts.
The fourth section deals with the three models of perfonnance measurement which are employed in the analyses to ensure more than one yardstick. These are the Capital Asset Pricing Model (CAPM), a two-factor Arbitrage Pricing Theory (APT) model and a three-factor APT model. Short-tenn persistence of performance as well as long-term persistence of performance of unit trusts are studied in the fifth section. The perfonnance of past-winners is also examined. The study is concluded with a summary of the central findings.
Literature review
Over the years different researchers have derived different conclusions about the persistence of perfonnance of unit trusts and specifically South African unit trusts. Knight & Firer (1989) present evidence that over the period 1977 to 1986, trusts have performed either consistently well or consistently poorly. Smith & Chapman (1994) , Biger & Page {1994) and Oldfield & Page (1997) , amongst others, conclude that there is little evidence of market timing ability amongst portfolio managers of South African unit trusts. They could not find any evidence of skills in selecting and switching securities within each asset class. Gavin concurs: 'Fund managers were not able to consistently outperfonn the market, neither did any manager consistently perfonn worse than the market. There is very little "persistence" in performance amongst fund managers. In other words, if a fund manager perfonned well in one period it does not imply that he will perform well in the subsequent period' (1995: 104).
On the other hand Theron ( 1996) and De argue that there is some evidence of persistence of performance of unit trusts in South Africa. They advise that it is important to invest in one of the better performers, which in the long run can make a significant difference in returns. If invested in the top quartile of best performers, one will consistently obtain positive returns. However, according to the Unit Trust Handbook ( 1997) only one in five of the funds in the top quartile of a five-year league table are likely to remain in the top quartile over the next five years. Meyer (1997) examines the persistence of South African unit trusts using the Jensen measure together with the security market line and the All Share Index over four-year, two-year and one-year intervals. Meyer (1997) concludes that the results are comparable to those obtained in much bigger markets and that some persistence in performance of unit trusts in the South African environment does ex'ist. The repeat winner phenomenon exists over two-year periods for total returns and the repeat loser phenomenon is present over one-year, two-year and four-year time periods at a much higher frequency. Meyer concludes that:
'Persistence in performance seems to exist and it appears to be a guide to beat the pack in the long run. The longer the evaluation period, the better the results' (1997: II).
Most research done on mutual funds in the USA point towards positive persistence in performance. Grinblatt & Titman (1992) , Hendricks, Patel & Zeckhauser (1993) , Goetzmann & Ibbotson (1994) , Brown & Goetzmann (1995) , Elton, Gruber & Blake (1996) and Carhart (1997) all agree that there is some evidence of persistence in mutual fund performance.
The conclusions reached in any one study, however, are model and benchmark dependent (see Page, 1993) . Therefore, in order to add to the robustness of the current state of knowledge about persistence in performance in the South African market, due to the fact that most research is CAPM based, the APT framework is utilised in the current study.
The Capital Asset Pricing Model (CAPM) is the equation of the security market line showing the relationship between the expected return and beta. Arbitrage Pricing Theory (APT) is based on fewer and less restrictive assumptions than the CAPM and is also a more general model allowing for more than one risk factor to underlie share returns. The APT is based on the assumptions that markets are perfectly competitive and frictionless and that investors prefer more wealth to less wealth and are risk averse.
In~ividuals sh~re the ~elief that for the set of assets being considered, the time series process underlying the generation of security returns can be represented by the following linear k-factor model: where i = 1,2 ... n and t = 1,2 ... T; E(R,J= the expected rate of return of asset i for period t at the beginning of period t; a coefficient that measures the sensitivity of R,, to movements in fk,; the kth risk factor that impacts on asset i's return, where k = 1,2 ... K. All risk factors represent unexpected movements in pervasive economic forces and have an expected value of zero; and a normally distributed random error t which measures the unexplained residual return of asset i in period t. Page (1985) concludes that in comparing the APT and the CAPM, the APT was found to be substantially better with regard to the explanation of variability in South African share returns and that the underlying macroeconomic variables detennining the return generation process can be divided into those that primarily influence the mining sector and those that affect the industrial sector to a greater extent.
. Acc_ording to Ross ( 1976) arbitrage theory requires essentially identical expectations and agreement on the beta coeffi-cien_ts i_f the identification of ex ante beliefs with ex post reahsat1ons is to provide empirically fruitful results. Page (1989) and Barr (1989) both conclude that a two-factor model is the best benchmark to use in measuring security price perfonnance in South Africa. Davidson (1993) concurs that the CAPM is not an appropriate model to use on the JSE, but at the same time argues that the APT is far from operational. Reese (1993) confirms that in terms of the JSE as a whole, two or three factors appear to be priced, although the research on a yardstick for unit trusts' performance by Biger & Page (1993) points towards an appropriate model containing three to five factors. , Va~ Rensburg & Slaney ( 1997) argue that a two index multi-market model' when employing the JSE All Gold and ~dustrial Indices as explanatory variables, aids the economic mterpretation of the results as well as introducing considerable efficiency in the ensuing cross-sectional estimation procedures. It also provides a model that is more easily applied by practitioners and bypasses the well-documented difficulties 121 associated with factor analysis. They conclude that the different so_urces of risk are rewarded with risk premia of different magnitudes and that the large majority of JSE shares are influenced by either the Mining or Industrial Indices but seldom by. ~oth_ to an equal degree. The two-factor APT model has ~ncmg implications not compatible with the CAPM employing the JSE All Share Index as the market proxy.
Van Rensburg (1998) studies the effect of economic forces on the JSE a~d. concludes that the ritual 'poorly specified market portfolio appeal will always be the last untestable defense of the CAPM. However, his results indicate that the CA~M, as conventionally specified by South African academics and practitioners (i.e. using the JSE All Share Index ~s a market proxy), is seriously flawed. The relative superiority of the Slaney (1995) two-index APT model is demonstrated by using the Industrial and All Gold Indices as observable proxies. It is argued that not only does this procedure significantly improve the explanatory power of models using pre-specified macroeconomic variables, but also that its omission leads to upward bias in the variances of the coefficient estimators of these models.
Data and sample selection
Fo~r samples of data are used, namely all ten General Equity Unit Trusts that traded in South Africa over the period January 1988 to December 1997 (first sample), the General Equity Unit Trusts that traded in South Africa over the period January 1993 to December 1997 (second sample) and all Unit Trusts that traded in South Africa during these periods are used in the third and fourth samples (21 and 42) respectively. Trusts that were in existence over the entire five-and ten-year periods are included in the four samples respectively.
Monthly data was used. Selling prices were obtained from the Money Mate databank. Monthly rates of returns were calculated using the following equation:
(2) where: R,, = the monthly rate ofreturn of unit trust i in period t; P 11 = the monthly selling price of unit trust i in period t; and P, 1 • 1 = the monthly selling price of unit trust i in period t-1.
The yield on the three-month Treasury Bill is used to represent the risk-free rate of return. The data is obtained from 1-Net for the period January 1988 to December 1997 on a monthly basis as a yearly rate ofretum. The monthly risk free rate of return over the ten-year period was recalculated on a monthly basis. The monthly excess rate of return for the four samples were calculated by subtracting the risk free rate from the monthly rate of return as determined by equation 2.
Three models of performance measurement were employed: the Capital Asset Pricing Model as described in Ross, Westerfield & Jordan (1993) , a two-factor Arbitrage Pricing Theory model (Van Rensburg & Slaney, 1997 ) and a threefactor Arbitrage Pricing Theory model developed in this study and suggested by Van Rensburg.
Capital Asset Pricing Model (CAPM)
The first model of perfonnance measurement is the CAPM, specified as PORTF;, = a;y+ I};,,. ASHARE, +&;, t = I, 2 ... T ... ( 3) where: PORTF = the average monthly excess 1 return for portfolio II i in period t; ASHAREt = the monthly rate ofretum of the All Share Index 2 in period t; and = the stochastic error tenn of unit trust i in period t.
Two-factor model
The two-factor APT model has the following specification:
where:
A GOLD,= the monthly rate ofretum of the All Gold Index in period t; and INDUST,= the monthly rate of return of the Industrial Index in period t. Data on a monthly basis for the ten-year period is obtained for the All Share Index, the All Gold Index and the Industrial Index, from I-Net. The monthly returns are calculated using the same method as for the portfolios.
This model is based on the findings of Van Rensburg & Slaney who claim that 'The empirical findings strongly suggest that a two index model, employing the JSE Industrial and All Gold Indices as "prescribed factors", is a more appropriate approach to adopt in asset pricing applications such as portfolio perfonnance evaluation and calculating South African companies' cost of equity capital ' (1997: 20 
Three-factor model
This model contains an additional factor intended to price risk explicity:
where: STDEV = the standard deviation of the monthly rate ofre-" tum of portfolio i in period t.
Summary statistics for the factor portfolios reported in Table I indicate that the two-factor model can explain considerable variation in returns for both the five-and ten-year periods. First, note the relative high variance of the A GOLD and the INDUST and their low correlations with each other. This suggests that the two-factor model can explain sizeable time-series variation. Second, the low cross-correlations imply that multicollinearity does not substantially affect the estimated two-factor model loadings.
Empirical results

Persistence in the current year return sorted unit trust portfolios (base case)
For all four data samples (All Unit Trusts and General Equity Unit Trusts over ten-and five-year periods), three equally weighted portfolios of unit trusts have been formed based on the current year's excess return using a modified version of the methodology of Hendricks, Patel & Zeckhauser (1993) . On the first of January of each year, three equally weighted portfolios of unit trusts, using reported yearly returns for the current year, are fonned. The top performers are included in portfolio I (PO RTF I), the average performers in portfolio 2 (PORTF2) and the worst performers in portfolio 3 (PORTF3).
The portfolios are held for one year after which they are re· formed. From this, time series of monthly excess returns of each of the three portfolios are obtained from January 1989 to December 1997 for the two ten-year samples (All Unit Trusts and General Equity Unit Trusts) and January 1993 to Decem· ber 1997 for the two five-year samples (All Unit Trusts and General Equity Unit Trusts). Multiple regression analyses are perfonned with the three portfolios' returns as the dependant variables. For each of the four samples three multiple regression analyses are run pertaining to each of the three models of perfonnance measurement. A total of 36 multiple regression analyses are reported on in Tables 2 and 3 . The portfolios of both All Unit Trusts and General Equity Unit Trusts demonstrate strong variation in mean returns, as shown in these tables.
The mean monthly excess returns of the three portfolios decline with portfolio rank for all four samples. Because the portfolios are fonned on the basis of the current year's performance this pattern is expected. The dispersions of the four samples indicate sizeable annualized spreads in returns of approximately 9% in the case of the General Equity Unit Trusts and 30% in the case of All Unit Trusts. Cross-sectional variation in return is considerably larger among the portfolios of All Unit Trusts than General Equity Unit Trusts and also larger among the portfolios in the ten-year samples than the five-year samples in three of the four samples. In all four samples the top portfolio (PO RTF I) exhibits positive excess returns, while the worst perfonners (PORTF3) show negative returns. 123 In the case of the General Equity Unit Trust portfolios, the CAPM betas for the three portfolios are almost identical and they consistently decrease from PORTFI to PORTF3, except for the five-year period. For the All Share Unit Trust portfolios, the CAPM betas consistently decrease from PO RTF I to PORTF3 indicating a higher risk for the portfolios with the higher excess returns. In all the samples the average portfolio (PORTF2) shows the best correlation with the All Share Index (ASHARE). During the five-year period, the General Equity Unit Trust portfolios correlate better with ASHARE than the All Share Unit Trust portfolios, while during the ten-year period the opposite is true.
The results of two-factor model indicates that the General Equity Unit Trust portfolios are less sensitive to the All Gold Index (AGOLD) than the All Share Unit Trust portfolios. The opposite is true for the Industrial Index (INOusn. Note the small regression coefficients for the PORTF3's of the All Unit Trust portfolios. High adjusted R-square values indicate a good fit between the perfonnance of the portfolios and the two-factor model, especially in the case of the high and medium return portfolios.
The three-factor model does not do substantially better than the two-factor model in tenns of the adjusted R-square values which the STOEY variable is frequently insignificant and unstable in tenns of its sign.
Persistence in one-year return-sorted unit trust portfolios
The purpose of this section is to detennine whether shorttenn persistence exists in the perfonnance of South African unit trusts. Once again for all four data samples (All Unit Trusts and General Equity Unit Trusts over ten-and five-year periods), three equally weighted portfolios of unit trusts have been fonned. For these analyses the portfolios have been fonned on the basis of lagged one-year returns, thus replicating the methodology of Hendricks et al. (1993) . On the first of January of each year, three equal weighted portfolios of unit trusts are fonned, using reported yearly returns of the previous year. The top perfonners are included in portfolio I (PORTF l ), the average performers in portfolio 2 (PORTF2) and the worst performers in portfolio 3 (PORTF3). The portfolios are held for one year after which they are refonned. Once again a total of 36 multiple regression analyses have been run using the three models of performance measurement. Summaries of the results of the multiple regression Tables 4 and 5 respectively. Once again variations in mean returns between the portfolios are demonstrated, although not as pronounced as in the base case. In the case of General Equity Unit Trusts, PORTFI shows the highest monthly excess returns and PORTF2 the lowest. In the case of All Unit Trusts, the monthly excess returns of the three portfolios increase with portfolio rank order. PORTFI has the lowest (negative) monthly excess returns of all portfolios. The four samples indicate annualised spreads of approximately 3% for the General Equity Unit Trusts and be· tween two and 14% for All Unit Trusts. Cross-sectional variation in returns is considerably larger among the portfolios of All Unit Trusts than General Equity Unit Trusts and also larger amongst the portfolios in the ten-year samples than the five-year samples.
The CAPM does not explain the relative returns of these portfolios. There is no consistent relation between the CAPM betas and the returns on the three portfolios. The CAPM betas should be higher for higher returns indicating a higher risk for the portfolios with the higher excess returns. In all the sam· pies the average portfolio (PORTF2) shows the best correlation with the All Share Index (ASHARE), while during the five-year period, the General Equity Unit Trust portfolios correlate better with the All Share Index (ASHA RE) than the All Share Unit Trust portfolios. During the ten-year period, the opposite holds. In Tables 4 and 5 the same phenomena are observed as in the base case. Using the two-factor model, it follows that the General Equity Unit Trust portfolios are less sensitive to the All Gold Index (AGOLD) than the All Share Unit Trust portfolios, while the opposite holds for the Industrial Index (IN-DUST). High adjusted R-square values indicate a good correlation between the perfonnance of the portfolios and the two-factor model in most cases. In all four samples the ~ORTF2's have the highest adjusted R-square values, which IDlplies that the perfonnance of the average portfolios can best be described by this model.
The three-factor model does not do substantially better than the two-factor model, as the values of the standard deviation of the portfolios (STDEV) are not significant in a number of cases.
In summary, the results show that short-term persistence does not exist for the All Share Unit Trust portfolios. In the case of the General Equity Unit Trust portfolios, however, there is evidence of persistence. The top portfolio (PO RTF I) remains the portfolio with the highest average monthly excess return. PORTF2 and PORTF3 change positions but still retain positive excess returns. Most of the persistence can be explained by common-factor sensitivities.
Performance on past-winner unit trusts (1 year lag)
To further investigate the persistence of past-winners, the following method is used -for the ten-year periods (both for the All Unit Trusts and General Equity Unit Trusts), three equally weighted portfolios have been formed in each year based on the previous year's yearly excess returns. The top performers are included in portfolio I (PORTFI), the average performers in portfolio 2 (PORTF2) and the worst perfonners in portfolio 3 (PORTF3). The portfolios remain unchanged for the entire period and the average monthly excess returns are calculated for each portfolio for the formation year and in each of the next five years after formation. Figures 1 and 2 show the post-formation returns on the General Equity Unit Trust portfolios sorted on lagged one-year returns and the post-fonnation returns on the All Unit Trust portfolios sorted on lagged one-year returns respectively. From both figures it is clear that the relative higher returns of the top portfolios are short-lived. It can also be seen that Persistence in five-year return-sorted unit trust portfolios
To determine whether evidence can be found for longer term 
;
... persistence in performance, portfolios of All Unit Trusts and General Equity Unit Trusts are formed on lagged five-year yearly returns. This is done for the ten-year data samples only.
Once again the methodology of Hendricks et al. (1993) is used. On the first of January of each year, three equally weighted portfolios of unit trusts are fonned, using repo~ed yearly returns of five years ago. The top perfonners are ·~eluded in portfolio I (PO RTF I), the average perfonners m portfolio 2 (PORTF2) and the worst perfonners in portfolio 3 (PORTF3). The portfolios are held unchanged for one year after which they are re-fonned. A total of 18 multiple regression analyses are run using the three models of perfonnance measurement.
A summary of the results of the multiple regression analyses for the General Equity Unit Trusts and All Unit Trusts is shown in Table 6 .
Using longer intervals of past returns does not reveal any more infonnation regarding expected future returns. The variation in mean returns between the portfolios is very similar than in the case of the one-year lagged data. The annualised spreads are approximately 2% for the General Equity Unit Trusts and 12% for All Unit Trusts. For both the General Equity Unit Trusts and the All Unit Trusts, PORTF2 has the highest monthly excess return, PO RTF I the average and PORTF3 has the lowest (and a negative) monthly excess return. Cross-sectional variation in returns is considerably larger amongst the worst perfonning portfolios (PORTF3).
The CAPM again does not explain the relative returns of these portfolios. However, the CAPM, the two-factor model and the three-factor model account for almost all of the crosssectional variation in expected return on portfolios sorted on lagged five-year returns in terms of adjusted R-squared values. As before the three-factor model does not significantly improve on the two-factor model.
In summary, the results show that long-term persistence does partially exist in the case of All Unit Trust portfolios and the General Equity Unit Trusts. The worst performing portfolio (PORTF3) remains the portfolio with the lowest (and negative) average monthly excess return. PORTFI and PORTF2 change positions but retain positive excess returns. In both cases PORTF2 has the highest monthly excess return. Most of the persistence can be explained by common-factor sensitivities and almost all of the results from the analyses are statistically meaningful.
Performance of past-winner unit trusts (five years lag)
To determine the persistence of past-winners, the following method is used for the ten-year periods (both for the All Unit Trusts and General Equity Unit Trusts), three equally weighted portfolios have been formed in each year based on the yearly excess returns of five years ago. The top performers are included in portfolio I (PORTFI), the average performers in portfolio 2 (PORTF2) and the worst performers in portfolio 3 (PORTF3 ).
The formation of the portfolios remains unchanged for the entire period and the average monthly excess returns are calculated for each portfolio for the formation year and in each of the next five years after formation. Figures 3 and 4 show the post-formation returns on the General Equity Unit Trust portfol~os sorted on lagged five-years returns and the postformatton returns on the All Unit Trust portfolios sorted on lagged five-years returns respectively.
From both figures it can be seen that the spread of the average monthly excess returns of the portfolios is smaller than the spread of portfolios with post-formation returns sorted on S.Afr.J.Bus. Manage.2000,Jt(J) lagged one-year. For the General Equity Unit Trusts the best performing portfolio in the formation year, almost always has the worst average monthly excess returns, while the worst performing portfolio in the formation year, shows the best results. PORTF2 remains the average performing portfolio for the entire period. Both graphs show a trend of decreasing av. erage monthly excess returns over time. The All Unit Trust portfolios have steeper slopes than the General Equity Unit Trust portfolios, starting with an average monthly excess return of approximately I. 7% decreasing to minus 2%, compar. ing to the General Equity Trusts of 1.4% decreasing to minus 1%.
Conclusions
In summary it can be said that there is clear evidence of persistence in performance amongst South African unit trusts. Considering only General Equity Unit Trusts, even more evidence of persistence exists. Although short-term persist· ence is present, there is even more evidence of long-term persistence. It appears as if the worst performing unit trusts tend to stay the bad performers over the long term, while the performance of the best and average performers converge to each other. Over the long term, the best performers may become the average performers, while the average performers may outperform the rest.
On the basis of this study, a long-term investor (five years)
is advised to invest in a unit trust which has had an above average monthly excess return during the previous year, but is not the top category, and never to invest in the previous year's worst performers! Notes I. It is the return on a portfolio in excess of the risk free rate as proxied by the three month Treasury Bill rate. 2. The All Share Index is used as the market proxy in the CAPM (Van Rensburg & Slaney, 1997: 11).
